"What is the difference between space and time?" is an ancient question that remains a matter of intense debate. 
In crystalline solids the macroscopic transport phenomena can be described by resorting to the semi-classical approximation that considers dynamics of wave packets constructed from Bloch wave functions 2 . These wave packets, behaving like distinct particles, are commonly referred to as quasiparticles 3 or fermions. The band structures of crystalline solids describe the relationship between the energy and momentum of such quasiparticles. The extrema of the valence conduction bands in a classical semiconductor are described by the band dispersion relationship Here, we employ the metric theory for describing the qusiparticles. In the nonrelativistic case, we impose the classical momentum-energy relationship, 2 / 2 E p m  , and define 
Below, we will refer to the x and z axes as the space-like axes, while to the y axis as the time-like axis.
As follows from the Minkowski metric, Minkowski fermions are the quasiparticles at the saddle point of an electronic band. Physical phenomena occurring at the saddle points have been extensively discussed in past, e.g. in the context of Lifshitz transition 7, 8 , and the Landau level transition from continuous to discretized spectrum under different orientations of the magnetic field 9, 10 . The saddle-point singularity is in fact very common at the high-symmetry momenta of the energy band structures from simple materials such as alkali metal lithium (see Supplementary Fig.   S1 ) to a flat CuO 2 planes in high-temperature superconductor YBa 2 Cu 3 O 7
11
. However, all of them are topological trivial due to the lack of band crossing.
We will now make a step forward and extend the one-band Minkowski fermions model to the 2-band model by introducing the electron-hole symmetry. The Hamiltionian becomes
where ˆ/ 
Equation (3) 
where 1 e   identifies the pair of fermions and their corresponding antiparticles, i.e.
electrons (e = -1) and holes (e = 1). Then, we introduce the mass anisotropy obtaining ( ) 
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describes the energy-moment relation of electrons and holes. Since y t p c and For m = 0 four bands form a degeneracy at = 0 resulting in an eight-component fermions when spin degeneracy is taken into account ( Fig. 1e and f) .
In the p x -p z plane, it has a two-dimensional (2D) Dirac cone band dispersion, while in the p x -p y plane, the conduction and valence bands are joined together with two coplanar crossing nodal lines (Fig. 1e) , similar to the case of Klein-Gordon fermions. . This means that 2D and even 3D dispersions are necessary to evaluate a fermion behavior, especially for Minkowski fermions. In the vicinity of the Dirac-Minkowski point, the two nodal lines can be considered straight lines, as imposed by Eq. (7) for m = 0. However, away from the Dirac-Minkowski point, the nodal lines show noticeable bending (Fig. 3b) . This bending can be explained by the fact that the Dirac-Minkowski point is located away from Г point. In the nearly-free-electron model and the k·p perturbation theory, the band energy tends to a form of 2 2 ( )
(k is the vector relative to the Г point) to minimize its kinetic energy if we ignore the periodic potential. In Pnnm-B 16 , the nodal lines tend to bend into a ring with the center at the Г point. Interestingly, if we define the middle of nodes for a fixed k y around Dirac-Minkowski point to make up a "geodesic line", this geodesic line will deviate true time-like k y axis (supplementary We find that Pnnm-B 16 has the coplanar nodal-line crossing hosting 16 . This proves that one can build time-like axis in presence of periodic field in a pure 3D space system. The prediction of the new type fermions in Minkowski space will change our comprehension of fermions and time, and have impact on our understanding of condensed matter physics and fundamental physics.
METHODS
Ab initio calculation were performed using density functional theory (DFT) within the , which showed excellent convergence of the energy differences, stress tensors and structural parameters. For further band structure calculation we used a higher energy cutoff of 850 eV. Phonon spectrum is calculated by the PHONOPY code 34 . The nodal-line structure was found with the aid of WannierTools 35 .
